Modulation of cellular proliferation and differentiation through GABA(B) receptors expressed by undifferentiated neural progenitor cells isolated from fetal mouse brain.
In this study, we have attempted to evaluate the possible role of metabotropic GABA(B) receptors (GABA(B)R) expressed by neural progenitor cells prepared from neocortex of embryonic Std-ddY mice. Immunocytochemical analysis confirmed the validity of isolation procedures of neural progenitors, while round spheres were formed with clustered cells during culture with epidermal growth factor (EGF) for 10 days. A reverse transcription polymerase chain reaction analysis revealed constitutive expression of GABA(A)R, GABA(B)R, and GABA(C)R subtypes in undifferentiated progenitors and neurospheres formed within 10 days. Exposure to GABA led to concentration-dependent increases in the total area and proliferation activity of neurospheres at 10-300 microM, while the GABA(B)R agonist baclofen at 100 microM significantly increased the size of neurospheres expressing both GABA(B)R1 and GABA(B)R2 subunits in a manner sensitive to a GABA(B)R antagonist. By contrast, a significant decrease was seen in the total areas of neurospheres prepared from mice deficient of the GABA(B)R1 subunit. In neurospheres of GABA(B)R1-null mice, a significant increase was induced in the number of cells immunoreactive for a glial marker protein, with a concomitant decrease in that of a neuronal marker protein, upon spontaneous differentiation after the removal of EGF. These results suggest that GABA(B)R may be functionally expressed by neural progenitor cells to preferentially promote the commitment toward a neuronal lineage after the activation of cellular proliferation toward self-replication in the developing mouse brain.